A case of anti-mitochondrial antibody (AMA)-negative primary biliary cirrhosis (PBC) associated with painless thyroiditis is reported in a 47-year-old womanwho diagnosed as PBC based on her elevated serum y-glutamyl transpeptidase and immunoglobulin Mlevels, as well as histological findings of destroyed bile ducts surrounded by mononuclear infiltrates in the biopsied liver. She was negative for AMAand had a depressed level of thyroid-stimulating hormone accompanied by increased free thyrosine, thyroxine and triiodothyronine levels and low titers of anti-microsomal and anti-thyroid peroxidase antibodies. Her thyroid disorder corresponded with painless thyroiditis. An association between PBCand hyperthyroidism is rare. Furthermore, an association between AMA-negativePBCand hyperthyroidism due to painless thyroiditis has not previously been reported.
Introduction
Primary biliary cirrhosis (PBC) is an idiopathic liver disease characterized by progressive destruction of the intrahepatic bile ducts. This disease is believed to be caused by autoimmune reactions (1) . The autoimmuneetiology for PBCis supported by its frequent association with other autoimmune diseases such as Sjogren's syndrome, rheumatoid arthritis, Hashimoto's thyroiditis, and CRESTsyndrome (2) . Although thyroid dysfunction is the most common nonhepatic lesion associated with PBC, hyperthyroidism is rarely associated with PBC (2, 3) . Furthermore, an association between hyperthyroidism due to painless thyroiditis and PBChas not previously been rep orted. Recently, it has been recognized that 5-10% of PBC patients are negative for the anti-mitochondrial antibody (AMA) with similar clinical, histological, and other laboratory features as AMA-positive PBC (1, 4) . On the other hand, some forms ofAMA-negative PBCare believed to be a distinct clinical entity designated as autoimmune cholangitis (5-7). However, it is suggested that AMA-positive and AMA-negativePBCshare a similar clinical spectrum and outcome (8, 9) . The present paper describes a patient with AMA-negative PBCassociated with hyperthyroidism caused by painless thyroiditis.
Case Report
A 47-year-old womanwas admitted to our department in February 1996 due to liver dysfunction. She was not an alcoholic and had no history of blood transfusion or drug allergy. She had been suffering from pruritus for five years. Two years earlier, she had been found to have an elevated level of yglutamyl transpeptidase (y-GTP) at 361 IU// (normal range, 6-30). In November 1995, she had noticed a finger tremor and her y-GTPlevel was elevated at 232 IU//. Her status on admission was as follows: height, 156.0 cm; body weight, 53.6 kg; blood pressure, 124/80 mmHg;pulse, regular at 92 beats/min. The skin on her back was slightly pigmented and scratched. No goiter nor enlargement of the cervical lymphnodes was noted. No remarkable abnormal changes were noted in her heart of lungs. The liver edge was palpable one fingerbreadth under the right costal edge without tenderness. Laboratory data on admission are shown in Table 1 . A moderate increase in alkaline phosphatase (ALP), 574 IU//; with ALP2 isozyme 81%, y-GTP, 210 IU//; and leucine aminopeptidase (LAP), 177 IU// was noted. Serum immunoglobulin M(IgM) level was elevated to 746 mg/dl. AMAwas not detectable by indirect immunofluorescence nor immunoblotting using pyruvate dehydrogenase complex taken from bovine heart mitochondria as described previously (10) . She was positive for antinuclear anti- Thyroid function tests showedincreased levels of free thyroxine (T4) 4.4 ng/dl, T4 20.4 jug/dl and triiodothyronine (T3) 3. 1 ng/dl as well as a depressed thyroid-stimulating hormone (TSH) level of 0.08 |uU/ml. Low titers of anti-microsomal (MCHA) and anti-thyroid peroxidase antibody (TPOAb) were noted. Anti-thyrogulobulin (TGHA)was not detected. AntiTSHreceptor antibodies (TBII) and thyroid stimulating antibody (TSAb) levels were normal as shown in Table 1 . A thyroid scan using 123I revealed no increased uptake in the thyroid area. These findings suggested a diagnosis of painless thyroiditis. She was treated with 150 mg/day of thiamazole. Her thyroid function became normal 2 months later and TSHreturned to normal range 6 months later (Fig. 1) . Abdominal ultrasonography and computed tomography showed no evidence of biliary dilatation or gallbladder disease. Endoscopic cholangiography revealed normal intrahepatic and extrahepatic bile ducts. The histology of the biospied liver showed destruction of several bile ducts surrounded by a moderate infiltration of mononuclear cells and by granuloma with epithelioid cells in the portal area as seen in Fig. 2 . Based on the clinical criteria for diagnosing PBCand also on the histologic findings, she was diagnosed as AMA-negative PBCand underwent treatment with ursodeoxycholic acid at 600 mg/day. Six months later, her serum ALPand y-GTP levels decreased to 342 IU// and 77 IU//, respectively (Fig. 1) .
Discussion
Researchers in the early 1980s reported a higher incidence of thyroid dysfunction in patients with PBC (12, 13) . Although the hormone levels in the thyroid are reportedly lower in 12-1 8% of PBC patients (3), hyperthyroidism associated with PBC has only been reported in four patients: three with Graves' disease and one with Hashitoxicosis as a transient form of destructive thyrotoxicosis designated as occult subacute thyroiditis (18) . This disease is histologically characterized by a nontender goiter, depressed thyroidal radioiodine uptake, negative or low titers of antithyroid antibodies, and lymphocytic thyroiditis (19) . The thyrotoxicosis present in this disease is different from that of Graves' disease, because intrathyroidal hormones leak through the thyroidal epithelial cells damaged by autoimmune inflammation. This condition also differs from subacute thyroiditis in that there is no tenderness of the thyroid, and no marked elevation in the erythrocyte sedimentation rate and C-reactive protein level. Another difference is the presence of autoantibodies to the thyroid gland. As a result, painless thyroiditis was considered to be a subacute aggravated form of Hashimoto's disease or autoimmune thyroiditis (19) . However, patients with Hashimoto's disease often demonstrate markedly elevated anti-thyroid antibody levels and differ histologically in some respects from painless thyroiditis patients. Nagataki reported that painless thyroiditis could be classified as an antoimmune thyroiditis, separate from Hashimoto's disease (20) . In the present report, the condition was diagnosed as painless thyroiditis on the basis of thyrotoxicosis with a low radioiodine uptake, low levels of MCHA and TPOAb, and normal levels of TBII and TSAb. The etiology of painless thyroiditis remains unclear. The importance of environmental factors or autoantigens has been suggested (21, 22) . The present patient had no episodes of viral infection, demonstrated no evidence of circulating autoantibodies and had not been administered immunosupressants. The seasonal recurrence of painless thyroiditis suggests an allergic component to this disease as proposed by Yamamotoet al (23) . Eosinophilia and eosinophilic infiltration of the liver have often been found in patients with PBC (24, 25) . In the present case, eosinophilia (490/pl) was also noted and it would be of interest to consider a relationship between eosinophilia and painless thyroiditis. The disease of PBC negative for AMAand positive for ANA has been considered as a distinct disease and designated as autoimmunecholangitis (5-7). Whether autoimmunecholangitis is an independent entity or simple PBCwithout the serum AMAremains under discussion. Someauthors have found differential features, such as piecemeal necrosis, positive ASMA, higher serum aminotransferase levels, lower serum IgMlevels, and a benefical effect of prednisone and azathioprine in patients with autoimmunecholangitis (26) . On the other hand, a similar clinical spectrum and a similar outcomeof the disease have been reported in AMA-negative and AMA-positive PBC, although different patterns of immunoreactivity are present in the two conditions (8, 9) . In the case presented here, normal serum aminotransferase levels and higher serum IgM levels were noted and serum ALPand y-GTP levels were improved with ursodeoxycholic acid. Therefore it would be appropriate to diagnose this as AMA-negative PBC. Recently, an association between the presence of anti-human carbonic anhydrase II and autoimmune cholangitis has been reported, although this has been observed in only a small number of patients (ll) . Carbonic anhydrase II, a zinc metal enzyme, is present in the epithelium of bile ducts in the liver, but not in hepatocytes (27) . The physiological function of carbonic anhydrase II in the liver has not yet been elucidated. Pain et al reported that the carbonic anhydrase II gene is transcriptionally activated by the thyroid hormone T3 (28) . Thus, the presence of the anti-carbonic anhydrase II antibody and thyroid dysfunction should be considered in AMA-negativePBC,although the present patient was negative for the anti-carbonic anhydrase II antibody. The present patient represents the first reported case ofAMAnegative PBCassociated with painless thyroiditis. The mechanism of association between these two diseases is not clear. However,it appears to involve an autoimmunecomponent. The present patient mayrepresent a combined variant of PBCand Hashimoto's disease.
